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MOTOR CONTROL UNIT AND ELECTRIC
PUMP UNIT

The disclosure of Japanese Patent Applications No. 2011-
288184 filed on Dec. 28, 2011 including the specification,
drawings and abstract, is incorporated herein by reference in
its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates generally to a motor control unit and
an electric pump unit, and more specifically to a motor control
unit for an electric pump unit suitable for supplying hydraulic
pressure to a transmission of an automobile and an electric
pump unit that includes such a motor control unit.

2. Description of Related Art

As a device that supplies hydraulic pressure to a transmis-
sion of an automobile, a device that includes only a main
pump driven by an engine that is a main power supply has
been used conventionally.

However, when an idling stop function of stopping the
engine while the automobile stops is provided, two hydraulic
sources, that is, a main pump, which has been used conven-
tionally, and an auxiliary pump driven by an electric motor
that uses a battery as a power supply are required to secure
supply of hydraulic pressure to a drive system such as the
transmission even while the engine is stopped by the idling
stop function. Japanese Patent Application Publication No.
2010-116914 (JP 2010-116914 A) describes an example of a
hydraulic pressure supply device for a transmission, which
includes such two hydraulic sources. The hydraulic pressure
supply device supplies hydraulic pressure to a transmission,
and an auxiliary pump constitutes an electric pump unit
together with an electric motor for driving the auxiliary pump
and a motor control unit. When the hydraulic pressure in a
main discharge oil passage from a main pump to the trans-
mission is equal to or higher than a predetermined value,
driving of the auxiliary pump is stopped. On the other hand,
when the hydraulic pressure in the main discharge oil passage
is lower than the predetermined value, the auxiliary pump is
driven. The hydraulic pressure that is supplied from the main
pump is several tens of times higher than the hydraulic pres-
sure that is supplied from the auxiliary pump, and the mea-
surement range of a hydraulic sensor is set based on the
magnitude of the hydraulic pressure that is supplied from the
main pump. Therefore, if the hydraulic pressure that is sup-
plied from the main pump is used for hydraulic control of the
auxiliary pump, measurement accuracy is not sufficient, and
it is difficult to execute the hydraulic control. When the aux-
iliary pump is driven, the electric motor is driven based on a
current command value provided from a host ECU. There-
fore, it is possible to obtain hydraulic pressure that is equal to
or higher than a target hydraulic pressure.

In the conventional electric pump unit, the electric motor is
driven according to the current command value regardless of
whether there is any load on the electric motor or not, which
causes a state where an output is large beyond necessity (over
power). Such a state is not preferable because power con-
sumption is unnecessarily large and heat and noise are gen-
erated. The target hydraulic pressure needs to be set in order
to suppress over power. However, in order to supply a wide
range of hydraulic pressures by a single pump, how to deal
with changes in the load on the pump is an issue to be
addressed.

SUMMARY OF THE INVENTION

It is an object of the invention to provide a motor control
unit and an electric pump unit that are capable of minimizing

10

15

20

25

30

35

40

45

50

55

60

65

2

generation of heat and noise by suppressing over power, and
dealing with changes in a load.

An aspect of the invention relates to a motor control unit
that controls, based on hydraulic pressure, an electric motor
that drives a pump that sucks in and discharges oil, including:
a control circuit that includes a control signal output unit that
outputs a motor control signal; and a drive circuit that is
actuated upon reception of the motor control signal, and that
supplies driving electric power to the electric motor. The
control circuit further includes an over-power suppression
control unit that suppresses over power by reducing a current
command value from a host control unit. The control signal
output unit obtains the motor control signal by applying a
reduction amount for the current command value, which is
obtained by the over-power suppression control unit, to the
current command value from the host control unit. The over-
power suppression control unit includes a current command
value correction amount calculation unit that compares a
target hydraulic pressure with a present hydraulic pressure
and outputs the current command value reduction amount for
over-power suppression control when the present hydraulic
pressure is higher than the target hydraulic pressure. Load
information indicating whether a load on the pump is a low
load or a high load that is higher than the low load is input into
the control circuit from the host control unit, and the over-
power suppression control unit changes the target hydraulic
pressure in accordance with a magnitude of the load indicated
by the load information.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and further objects, features and advantages
of the invention will become apparent from the following
description of preferred embodiments with reference to the
accompanying drawings, wherein like numerals are used to
represent like elements and wherein:

FIG. 1 is a schematic configuration diagram illustrating an
electric pump unit according to an embodiment of the inven-
tion, which is applied to a hydraulic pressure supply device of
a transmission of an automobile;

FIG. 2 is a block diagram illustrating an example of the
schematic configuration of hardware of a motor control unit
according to the invention;

FIG. 3 is a block diagram illustrating an example of the
schematic configuration of software of the motor control unit
according to the invention;

FIG. 4 is a graph illustrating a typical example of hydraulic
pressure-flow rate curve that is an output characteristic of a
pump, which is obtained by the motor control unit of the
electric pump unit according to the invention; and

FIG. 5 is a graph illustrating different hydraulic pressure-
flow rate curves that correspond to different loads in terms of
the output characteristic of the pump, which is obtained by the
motor control unit of the electric pump unit according to the
invention.

DETAILED DESCRIPTION OF EMBODIMENTS

Hereinafter, an embodiment in which the invention is
applied to a hydraulic pressure supply device for a transmis-
sion of an automobile will be described with reference to the
accompanying drawings.

FIG. 1 is a schematic configuration diagram illustrating an
example of a hydraulic pressure supply device that supplies
hydraulic pressure to a transmission (continuously variable
transmission) of an automobile.
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In FIG. 1, the hydraulic pressure supply device includes an
electric pump unit 1 for a transmission. The electric pump unit
1 is used to compensate for a drop in hydraulic pressure
during an idling stop, which occurs in a transmission 2 of an
automobile. The electric pump unit 1 includes a pump 3, an
electric motor 4 for driving the pump 3, and a motor control
unit5. The pump 3 is an auxiliary pump for supplying hydrau-
lic pressure. The motor control unit 5 controls the motor 4.

The motor 4 is a sensorless control brushless DC motor,
and the auxiliary pump 3 is an internal gear pump. It is
preferable that the pump 3 and the motor 4 be provided
together in a single housing. The motor control device 5 may
be also provided in the single housing where the pump 3 and
the motor 4 are provided.

The hydraulic pressure supply device includes a main
pump 7 that is driven by an engine 6, in addition to the electric
pump unit 1 that includes the auxiliary pump 3.

Anoil inlet 8 of the main pump 7 is connected to an oil pan
9. An oil outlet 10 is connected to the transmission 2 through
a main discharge oil passage 11. An oil inlet 12 of the auxil-
iary pump 3 is connected to the oil pan 9. An oil outlet 13 is
connected to the main discharge oil passage 11 through an
auxiliary discharge oil passage 14. The auxiliary discharge oil
passage 14 is provided with a check valve 15 that prevents
backflow of the oil from the main discharge oil passage
11-side to the auxiliary pump 3. The main discharge oil pas-
sage 11 is provided with a hydraulic sensor 16 and an oil-
temperature sensor 17.

Ahost ECU (host control unit) 19, which is a computer that
controls a battery 18, which serves as a DC power supply, the
engine 6, and the transmission 2, is connected to the motor
control unit 5. The host ECU 19 monitors the hydraulic pres-
sure in the main discharge oil passage 11 based on an output
from the hydraulic sensor 16.

When the hydraulic pressure is equal to or higher than a
predetermined set value, the host ECU 19 outputs an auxiliary
pump stop signal to the motor control unit 5. On the other
hand, when the hydraulic pressure is lower than the set value,
the host ECU 19 outputs an auxiliary pump drive signal to the
motor control unit 5.

When the auxiliary pump stop signal is output from the
host ECU 19, the motor control unit 5 stops driving of the
motor 4 to stop driving of the auxiliary pump 3. On the other
hand, when the auxiliary pump drive signal is output, the
motor control unit 5 drives the motor 4 to drive the auxiliary
pump 3.

While the engine 6 is being driven, the main pump 7 is
driven by the engine 6. The hydraulic pressure in the main
discharge oil passage 11 is usually equal to or higher than the
set value, and therefore the driving of the auxiliary pump 3 is
stopped. At this time, the oil is supplied from the main pump
7 to the transmission 2 through the main discharge oil passage
11. Further, backflow of the oil from the main discharge oil
passage 11 to the auxiliary pump 3 is prevented by the check
valve 15.

While the engine 6 is stopped, the hydraulic pressure in the
main discharge oil passage 11 is usually approximately zero,
which is lower than the set value, so that the auxiliary pump 3
is driven. Therefore, the oil is supplied from the auxiliary
pump 3 to the transmission 2 through the auxiliary discharge
oil passage 14 and the main discharge oil passage 11.

When the hydraulic pressure in the main discharge oil
passage 11 is lower than the set value although the engine 6 is
driven, the auxiliary pump 3 is driven, so that the oil is
supplied from the auxiliary pump 3 to the main discharge oil
passage 11 through the auxiliary discharge oil passage 14.
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4

When the auxiliary pump 3 is driven, the host ECU 19
provides an operation command to the electric pump unit 1
when idling conditions are satisfied. The motor control unit 5
of the electric pump unit 1 controls the motor 4 based on a
current command value provided from the host ECU 19.

FIG. 2 is a schematic configuration diagram illustrating a
specific example of hardware of the motor control unit 5. The
motor control unit 5 drives the motor 4 according to a one-
sided PWM method, using the battery 18 as an internal power
supply. The motor control unit 5 includes a drive circuit 20, a
CPU (control circuit) 21, a pre-driver 22, a current detection
circuit 23, a phase detection circuit 24, and a voltage detection
circuit 25. The drive circuit 20 drives the motor 4. The CPU
(control circuit) 21 includes a motor control signal output unit
that controls the drive circuit 20. The pre-driver 22 outputs a
gate drive signal to each of switching elements that constitute
the drive circuit 20, based on the motor control signal output
from the CPU 21. The current detection circuit 23 detects an
input current that is input into the drive circuit 20. The phase
detection circuit 24 detects the phase of a rotor of the motor 4.
The voltage detection circuit 25 detects a power-supply volt-
age.

The hardware configuration shown in FIG. 2 is basically
well known, and a well-known appropriate configuration may
be employed.

The drive circuit 20 is a switching circuit that includes a
plurality of switching elements (not shown) used to control
power supply from the battery 18 to the motor 4. The CPU 21
estimates rotational position of the rotor (not shown) of the
motor 4 on the basis of a phase voltage of each phase of the
motor 4, and controls each of the switching elements of the
drive circuit 20 according to the PWM method based on the
estimated rotational position. In this way, the power supply to
the motor 4 is controlled. The current detection circuit 23
detects an input current that is input into the drive circuit 20,
and inputs the detection result into the CPU 21. The phase
detection circuit 24 detects the phase of the rotor of the motor
4, and inputs the detection result into the CPU 21 so that the
detection result is used to determine the rotation speed of the
motor 4. A direct voltage from the battery 18 is applied to the
drive circuit 20 and the CPU 21, and the direct voltage
becomes an input voltage that is input into the drive circuit 20.

FIG. 3 illustrates the configuration of software of the CPU
(control circuit) 21.

In FIG. 3, based on a current command value from the host
ECU 19, the CPU 21 corrects the current command value and
outputs a motor control signal. The CPU 21 includes a control
signal output unit 31, an over-power suppression control unit
32, and a minimum-output maintaining control unit 33. The
control signal output unit 31 outputs a motor control signal
based on the current command value from the host ECU 19.
The over-power suppression control unit 32 reduces the cur-
rent command value from the host ECU 19 to suppress over
power. The minimum-output maintaining control unit 33
increases the current command value from the host ECU 19 to
execute control for maintaining the minimum rotation speed
for sensorless control.

In addition to the current command value, oil temperature
information and load information are input into the CPU 21
from the host ECU 19. As the oil temperature information, the
information indicating in which of a low-temperature zone, a
medium-temperature zone, and a high-temperature zone the
oil temperature is, is input into the CPU 21. In which of the
low-temperature zone, the medium-temperature zone, and
the high-temperature zone the oil temperature is, is deter-
mined based on an output from the oil-temperature sensor 17
provided on the main discharge oil passage 11. As the load



US 9,145,876 B2

5

information, the information indicating whether a load is a
low load indicative of an idling stop state (the vehicle speed is
zero) or a high load that is higher than the low load is input
into the CPU 21. The high load corresponds to, for example,
a state where the auxiliary pump 3 is driven when the vehicle
speed is not zero.

The over-power suppression control unit 32 includes a
hydraulic pressure estimation calculation unit 34 and a cur-
rent command value correction amount calculation unit 35.
The current command value correction amount calculation
unit 35 compares an estimated hydraulic pressure obtained by
the hydraulic pressure estimation calculation unit 34 with a
target hydraulic pressure, to obtain a reduction amount for the
current command value input into the control signal output
unit 31 from the host ECU 19.

The control signal output unit 31 obtains a current com-
mand value by executing current control, and a voltage com-
mand value obtained by using a conversion coefficient that
causes an actual current value to follow the current command
value is supplied to the motor 4. The control signal output unit
31 has a current control loop 38 used to execute current
feedback control so as to cause the actual current value to
follow the current command value.

The over-power suppression control unit 32 reduces the
current command value from the host ECU 19, as will be
described later. The minimum-output maintaining control
unit 33 compares a lower-limit rotation speed for sensorless
control with an actual rotation speed of the motor 4, which is
detected based on the phase of the rotor obtained by the phase
detection circuit 24. When the actual rotation speed of the
motor 4 is lower than the lower-limit rotation speed, the
minimum-output maintaining control unit 33 increases the
current command value from the host ECU 19.

FIG. 4 illustrates a characteristic of the auxiliary pump
(hereinafter referred to as the “pump”) 3 that is feasible due to
the provision of the over-power suppression control unit 32
and the minimum-output maintaining control unit 33.

Curves indicated by dashed lines A, B in FIG. 4 indicate
load curves that are defined by taking into account variations
in the state of the transmission 2. In FIG. 4, A indicates a load
curve at a maximum oil leakage in the CVT (continuously
variable transmission) of the transmission 2. In FIG. 4, B
indicates a load curve at a minimum oil leakage in the CVT.
The pump 3 is required to provide an output that exceeds a
required output point P that is on the load curve at the maxi-
mum oil leakage in the CVT (a required hydraulic pressure
value is higher than the hydraulic pressure value at the point
P). The hydraulic pressure-flow rate curve of the pump 3
capable of satistying the above-described requirement needs
to have a part C indicated by a continuous line C. If no
additional control is executed, such hydraulic pressure-flow
rate curve of the pump 3 has a part indicated by a dashed line
D where the flow rate decreases gradually (continually) as the
hydraulic pressure increases. Because the hydraulic pressure
in the part shown by the dashed line D is higher than the
required hydraulic pressure, the hydraulic pressure does not
become insufficient in this part, but the hydraulic pressure in
this part is more than required (over power) with respect to the
dashed line B, which is the load curve at the minimum oil
leakage in the CVT. The over power is unfavorable in terms of
energy saving and also in terms of prevention of heat genera-
tion and noise generation.

In view of this, when the motor control unit 5 according to
the invention executes the control, the output from the pump
3 follows a hydraulic pressure-flow rate curve indicated by a
continuous line E after the part indicated by the continuous
line C (that is, after the required output point P). In the part
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6

indicated by the continuous line E, the output (obtained by
multiplying the hydraulic pressure by the flow rate) suddenly
starts decreasing at a point Q that serves as an inflection point.
Further, a minimum rotation speed of the motor 4 is set in
order to execute sensorless control, and a minimum curved
partF is set so that the flow rate is secured to some extent even
if the hydraulic pressure is high.

By controlling the motor 4 such that the output of the pump
3 follows the hydraulic pressure-flow rate curve formed of the
continuous line C having the inflection point Q, the continu-
ous line E, and the continuous line F, the variation in the state
of the transmission 2 is taken into account. As a result, a
required output is obtained even at a high limit of the variation
in the state of the transmission 2. In addition, it is possible to
execute control so as not to cause over power.

FIG. 4 described as above corresponds to a condition for a
low load state. In hydraulic pressure-flow rate curve that
corresponds to a condition for a high load state, as shown in
FIG. 5, the hydraulic pressure at a required output point P' is
higher than that at the required output point P in the low load
state, and accordingly, the hydraulic pressure at an inflection
point Q' is also higher than that at the inflection point Q in the
low load state.

The hydraulic pressure is estimated based on a power-
supply current (or a motor current) of the electric pump unit 1
and a motor rotation speed, instead of using the value detected
by the hydraulic sensor 16 on the main discharge oil passage
11. More specifically, a discharge hydraulic pressure is esti-
mated by the hydraulic pressure estimation calculation unit
34 based on the oil temperature obtained from the host ECU
19 and the power-supply current (or the motor current), the
motor rotation speed, and the power-supply voltage obtained
in the electric pump unit 1. The hydraulic pressure estimation
calculation unit 34 has a data table (hydraulic pressure esti-
mation maps 36, 37) that indicates the correlation between a
motor rotation speed and a current for each oil temperature,
which is set in advance. An estimated hydraulic pressure is
obtained from the data table.

As the hydraulic pressure estimation maps 36, 37, different
maps one of which is used in a low load condition and the
other of which is used in a high load condition, that is, the low
load hydraulic pressure estimation map 36 and the high load
hydraulic pressure estimation map 37 are prepared.

Thehydraulic pressure estimation maps 36, 37 are stored in
the CPU 21. When an operation command is provided from
the host ECU 19 to the electric pump unit 1, the target hydrau-
lic pressure is changed in a target-hydraulic pressure chang-
ing unit 39 based on the load information transmitted together
with the operation instruction. In the low load state, the motor
4 is controlled such that the estimated hydraulic pressure
obtained from the low load hydraulic pressure estimation map
36 reaches the target hydraulic pressure. In the high load state,
the motor 4 is controlled such that the estimated hydraulic
pressure obtained from the high load hydraulic pressure esti-
mation map 37 reaches the target hydraulic pressure. The
target hydraulic pressures are determined so as to achieve a
low load hydraulic pressure-flow rate curve G and a high load
hydraulic pressure-flow rate curve G' shown in FIG. 5,
respectively. As a result, it is possible to execute over-power
suppression control by which energy saving is achieved and
heat generation and noise generation are suppressed at a
higher level than the case of a hydraulic pressure-flow rate
curve H, where the above control is not executed.

In this way, control to attain an appropriate output (without
any insufficiency relative to the required output or any over
power) is executed not only in the idling stop state but also in
a case where a load is higher than that in the idling stop state,
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without providing a hydraulic sensor for over-power suppres-
sion. This makes it possible to minimize heat generation and
noise generation.

The hydraulic pressure may be estimated without using the
hydraulic pressure estimation maps 36. 37. A hydraulic pres-
sure estimation equation, which uses the oil temperature, the
power-supply current (or the motor current), the motor rota-
tion speed, and the power-supply voltage, may be stored, and
the hydraulic pressure may be estimated according to the
hydraulic pressure estimation equation.

As each of the hydraulic pressure estimation maps 36, 37,
only a reference map for one condition (reference tempera-
ture) may be used. Further, each of the hydraulic pressure
estimation maps 36, 37 may be formulated so as to deal with
a plurality of temperature zones by combining the reference
map with the low-temperature adjustment factor, the high-
temperature adjustment factor, and the like, with each other.
Alternatively, as each of the hydraulic pressure estimation
maps 36, 37, a plurality of hydraulic pressure estimation
maps may be set so as to deal with a plurality of temperature
zones.

If a plurality of hydraulic pressure estimation maps is pro-
vided so as to deal with a plurality of oil temperature zones, it
is possible to further increase the accuracy of estimating the
hydraulic pressure. However, in this case, additional work to
formulate the plurality of hydraulic pressure estimation maps
is required. In order to solve this problem, the following
configuration may be employed. That is, for example, with
regard to the high-temperature zone, normal-temperature
hydraulic pressure estimation maps 36, 37 are used as high-
temperature-zone hydraulic pressure estimation maps. With
the use of the normal-temperature hydraulic pressure estima-
tion maps 36, 37, the estimated oil temperature is obtained
using an adjustment factor for increasing the estimated
hydraulic pressure. With regard to the low temperature zone,
maps that are the same as the normal-temperature hydraulic
pressure estimation maps 36, 37 are used and the minimum
value of the rotation speed of the motor 4 in the low-tempera-
ture zone is set higher than the minimum values of the rotation
speed of the motor 4 in the other zones.

In the above-described embodiment, the auxiliary pump 3
is switched between the driving mode and the stop mode
based on the hydraulic pressure in the main discharge oil
passage 11. Alternatively, the auxiliary pump 3 may be
stopped while the engine 6 is driven, and the auxiliary pump
3 may be driven while the engine 6 is stopped. The configu-
ration of the electric pump unit 1 is not limited to the con-
figuration in the above embodiment and may be modified as
needed. Further, the invention may be applied to devices other
than the hydraulic pressure supply device for a transmission
of an automobile.

As described above, with the electric pump unit according
to the invention, it is possible to decrease the actual hydraulic
pressure regardless of a change in the load while the target oil
temperature is ensured. Therefore, control that does not cause
any insufficiency relative to the required output or any over
power is executed. As a result, it is possible to minimize heat
generation and noise generation due to over power.

What is claimed is:
1. A motor control unit that controls, based on hydraulic
pressure, comprising:

a control circuit that includes a control signal output unit
that outputs a motor control signal; and

a drive circuit that is actuated upon reception of the motor
control signal, and that supplies driving electric power,
wherein,
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the control circuit further includes an over-power suppres-
sion control unit that suppresses over power by reducing
a current command value from a host control unit,

the control signal output unit obtains the motor control
signal by applying a reduction amount for the current
command value, which is obtained by the over-power
suppression control unit, to the current command value
from the host control unit,

the over-power suppression control unit includes a current
command value correction amount calculation unit that
compares a target hydraulic pressure with a present
hydraulic pressure and outputs the current command
value reduction amount for over-power suppression
control when the present hydraulic pressure is higher
than the target hydraulic pressure, and

load information indicating whether a load is a low load or
a high load that is higher than the low load is input into
the control circuit from the host control unit, and the
over-power suppression control unit changes the target
hydraulic pressure in accordance with a magnitude of
the load indicated by the load information.

2. The motor control device according to claim 1, wherein

the over-power suppression control unit includes a hydrau-
lic pressure estimation unit that estimates hydraulic
pressure based on at least a motor current and a motor
rotation speed, and the estimated hydraulic pressure
obtained by the hydraulic pressure estimation unit is
used as the present hydraulic pressure.

3. The motor control device according to claim 2, wherein:

the hydraulic pressure estimation unit obtains the esti-
mated hydraulic pressure based on hydraulic pressure
estimation maps that indicate a correlation between the
motor current and the motor rotation speed, and the
estimated hydraulic pressure; and

the hydraulic pressure estimation maps are formulated to
be different from each other so as to correspond to dif-
ferent pieces of load information.

4. The motor control device according to claim 2, wherein:

the hydraulic pressure estimation unit estimates the
hydraulic pressure based further on an oil temperature.

5. The motor control device according to claim 3, wherein:

the hydraulic pressure estimation unit estimates the
hydraulic pressure based further on an oil temperature.

6. The motor control device according to claim 2, wherein:

the hydraulic pressure estimation unit estimates the
hydraulic pressure based further on a power-supply volt-
age.

7. The motor control device according to claim 3, wherein:

the hydraulic pressure estimation unit estimates the
hydraulic pressure based further on a power-supply volt-
age.

8. The motor control device according to claim 4, wherein:

the hydraulic pressure estimation unit estimates the
hydraulic pressure based further on a power-supply volt-
age.

9. The motor control device according to claim 5, wherein:

the hydraulic pressure estimation unit estimates the
hydraulic pressure based further on a power-supply volt-
age.

10. An electric pump unit, comprising:

a pump that sucks in and discharges oil;

an electric motor for driving the pump; and

a motor control unit that controls the electric motor based
on hydraulic pressure, wherein:

the motor control unit is a motor control unit according to
claim 1.
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11. An electric pump unit, comprising:

a pump that sucks in and discharges oil;

an electric motor for driving the pump; and

a motor control unit that controls the electric motor based
on hydraulic pressure, wherein:

the motor control unit is a motor control unit according to
claim 2.

12. An electric pump unit, comprising:

a pump that sucks in and discharges oil;

an electric motor for driving the pump; and

a motor control unit that controls the electric motor based
on hydraulic pressure, wherein:

the motor control unit is a motor control unit according to
claim 3.

13. An electric pump unit, comprising:

a pump that sucks in and discharges oil;

an electric motor for driving the pump; and

a motor control unit that controls the electric motor based
on hydraulic pressure, wherein:

the motor control unit is a motor control unit according to
claim 4.

14. An electric pump unit, comprising:

a pump that sucks in and discharges oil;

an electric motor for driving the pump; and

a motor control unit that controls the electric motor based
on hydraulic pressure, wherein:

the motor control unit is a motor control unit according to
claim 5.
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15. An electric pump unit, comprising:

a pump that sucks in and discharges oil;

an electric motor for driving the pump; and

a motor control unit that controls the electric motor based
on hydraulic pressure, wherein:

the motor control unit is a motor control unit according to
6.

16. An electric pump unit, comprising:

a pump that sucks in and discharges oil;

an electric motor for driving the pump; and

a motor control unit that controls the electric motor based
on hydraulic pressure, wherein:

the motor control unit is a motor control unit according to
claim 7.

17. An electric pump unit, comprising:

a pump that sucks in and discharges oil;

an electric motor for driving the pump; and

a motor control unit that controls the electric motor based
on hydraulic pressure, wherein:

the motor control unit is a motor control unit according to
claim 8.

18. An electric pump unit, comprising:

a pump that sucks in and discharges oil;

an electric motor for driving the pump; and

a motor control unit that controls the electric motor based
on hydraulic pressure, wherein:

the motor control unit is a motor control unit according to
claim 9.



